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on a chuck 114, ich ge acts as a pbottome ode and is
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exhaust pogubsteheQuifscetl YPI cal I y prow ded with process 25 chanber 102 for
exhausting by-product gases fornmed during processing. In nost instances,
exhaus® port 12Wepartiedarmetlepdiod processing usen an Induasing jourcete senerai¢ ablagma. he

appropri at re pl asma, a
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t he plasma 118.
20 110 is provided within chamber 102 that is arranged for releasing gaseous source materials,

e.g., the etchant source gases, into the RF-induced plasma region between dielectric window
106 and a substrate 112. Substrate 112 is introduced into chamber 102 and disposed on a
chuck 114, which generally acts as a bottom electrode and is operatively coupled to a second
RF power source 116. Additionally, an exhaust port 120 is typically provided with process
25  chamber 102 for exhausting by-product gases formed during processing. In most instances,
exhaust port 120 is coupled to a pump (not shown) that maintains the appropriate pressure
inside chamber 102. B |
In order to create a plasma, a process gas is input into chamber 102 through gas port
110. Power is then supplied to inductive coil 104 using first RF power source 108, and a
30  large electric field is produced inside chamber 102. Cotrespondingly, the electric field
ionizes a portion of the process gas. As a result, ions, electrons and neutral gas molecules

{and/or atoms) are contained inside the plasma 118.
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bl ock a Ltion of h e t e .et,ched. In.this manner,
devi ce. 1 Side B rltest HipBHCEA RN Fembt) B KB e, Rt Gtesesh oo e

p g oduct i \depasits Euthg Im{cimﬂtm pracess iitinbéri The di}pomlstrﬂyiaedmmlntd M@hﬂllﬁl?d wal | an
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process GissResurfich. Pticuliteaititinatioh ﬁxa% Biokdd uBddsirdblQdndloP nREAGSRIS Chanber

that have deposits are renmoved fromthe chanber, and di gped (or i mrersed)
i n var i ougsults. fiog examplg; patticlay en the sibstipte wefaceonaydierka portion 9Eihe sebstsatend

ther e Or Gy b5 BB ik mimer QU 6L ) B Bl bl BRodlEPOST 5. 11

dry cleaning, a gaseous cleaning agent or ant 1s | ced into the
process oéduterin productivitn. Flrtherneae tacoutmnlatibe of oateriay on tha chambiet walhmdy vapori ze
posits anber surfaces. The vaporized deposits (volatile)

t he n the c ]

are Sgen %ﬁﬁﬁg)gesaﬂf’ﬁ’oﬁngteﬁeé’w%ﬁﬁr%‘q@ However, both cases typically result

i ln a | oss oL P thelpast, cMehdilyg has been, reduirédto r&xgb@etthade@glsfiﬁd hiafeﬁggm%uihe I'n Wﬁt

cl eaning, the processin chj ne has ,to be shut down, an e parts have
to be naﬁﬁ@cﬁfpgm%a“%ﬁEﬁ%“ﬁt ingy the S0 P%@\Q%r ?@b‘?@“’étopped in
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cFeani ng in general, nmay only be r_ra’rgi nal'l y successful. That is, not all
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the process chamber, wherein the reactants chemically react with and vaporize the deposits

on the chamber surfaces. The vaporized deposits (volatile) are then pumped out of the
chamber.
However, both cases typically result in a loss of productivity, i.e., lower substrate

25  throughput. In wet cleaning, the processing machine has to be shut down, and the parts have
to be manually remm}ed. In dry cleaning, substrate processing is stopped in order to input the
cleaning gas, and export the removed material. Also, cleaning in general, may only be
marginally successful. That is, not all of the deposits will be removed. Furthermore, neither
cleaning method addresses the problem of process vatiation that occurs during repeated

30  processing because of surface changes. Alternating deposition and cleaning of the chamber
surface may, for example, change the recombination rate of ionized reactant gas, or the

electrical impedance to ground of that surface resulting in process variation.
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30 processing because of surface changes. Alternating deposition and .
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vol at i | and $heseforesbytihereasingthetemperaturgaof the linen rsomi of thia aorbuolatile Bepgeiter , a

subst a . | ' r surfaces

Addi ti gﬁﬁﬁa‘]f) %@%’ﬂ?&é u?ﬁgﬁ%ﬁ%%é@%ﬁ%é b%%%a%éé%'ﬁ:ﬂ}egﬂn%g%gt ures, they are
hard td{ov&@euasmhsmnﬂﬂainpummﬂdcﬁohisitamﬁotkttckemﬂkmbanberEmfacesxarrpl e, heating .
t he chanber lJ S at es I ans whi ch changes the di nmensi ons
of the cha ﬂ&‘ﬁﬁ?@%ﬁ%ge@@%mpﬁmm &Y Brardtpecial Iy
ovap tiyEBuunt @aaﬂaﬁd)dlmmwgﬂﬁ&t Bor eRélple] HeRdg thie cHaBbr wdlischates Chanber wal | s-

may have sone adverse process effects. In view of the foregoi ng, there are
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rel ate toasystem processing a substrate using 'a
pr ocesschgmberWﬁliemyha\emmeadnersgpmesteﬁh@s and non-vol atile speci.es during: -
processi ng. The st em i,ncl udes proce hanber w t hi.n i ch the
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The system further includes a chanber surface protection arrangenent
confi gured for shielding the surface fromthe non-volatil e species forned

during of 8 Inv chanber surface protection arrangenment includes. an’
adsor bi ng m that 1s disposed 25 inside the rocess chanber and

subst anti al Iwemmggﬁg atey, 1:3% cabasiment, tp wtee fo SOHE $508n bei ng.
cont | 9Y ifleekOu! HEGeh GO iRk xﬁm%faﬁle%ie&és%ﬁé’ﬁﬂo@é&&h gride chamber’

r:rang oac a substantial "portion” of the non- volatlle
spei egyahaunodmhs aprocess chamber thhm which the processing is performed. The process . : e

chamber being configured to enclose the substrate, and having a chamber surface proximate.
to the substrate. The system further includes a chamber surface protection arrangement
configured for shielding the surface from the non-volatile species formed during processing.
* The chamber surface protection arrangement includes an adsorbing film that is disposed

25  inside the process chamber and substantially adjacent to the chamber surface. The adsorbing
film being conﬁgufed to prevent the non-volatile species from contacting the chamber
surface, and arranged to adsorb a substantial portion of the non-volatile species that contact
the adsorbing film. The adsorbing film further being arranged for removing the adsorbed
non-volatile species from the process chamber, the adsorbing film being one of a fluid

30  adsorbing film or a flexible adsorbing film. _

The invention relates, in another embodiment, to a reaction chamber for processing a

substrate. The reaction chamber includes a process chamber having an active region within
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the adsorbing film The adsorbing filmfurther being arranged for renoving
the adsorbed non-volatile species fromthe process chanber, the adsorbing
fil m bei ngVO9¥23B6 o | uid 30 adsorbing filmor a flexibl BCHERWAMOhg il m
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aécurul ati on of deposits along surfaces inside a process chanber of a

seni d8ndurreesss chambessi ng react or used for processing a substrate. The

particle coll : gpﬁ% : g@ﬁ; Vi ' , and a
second end. Tﬁg&gﬁ%ﬂg@é&%ﬁ%@pﬁl el ngdlc!i!geP?ne ag%dfggcé%c lt)ésog OI'gégja chanber
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flowi ng on the chanber 1. The fluid being configured to collect a

bl ur i ¢ PR roR e Hhed Y Prosstn o bistes Fhf e RSB SRSt e 1 ui o
fl ows pashambe haviagd st shidland a 3dtendadd! The frocesOtaRbérPeingldefinddagd udes a

di spenser for dispensing the fluid at the first end of_ the process

chantdér . eppleseddy @ichamber Wl o Theparticle foflector fyrther inpludes adlidcopBigyredfosr f or
cal | ect i nghlifieod the'bifAndBCya0 r’}l‘hﬁ%gira%ilggg&ﬁfkuﬁﬂ% éﬂﬁk&fgiplhﬁa!&?@ﬁoﬁsvo%ﬂet he
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) ) A : article col )
a punp f opeqisiprmed duting rroqgssing when fthe ﬂjﬁé%mt.th@ha@berméleﬂ‘hppmdeof t he

Dr awi ngs r LW, | = qﬁﬁﬂ @GB! , and not 'by
way of | ic}ﬁﬁfcgﬁ'iaﬁ ﬁﬂ:iuggﬂ-} (ﬁ%h%pfolk gﬁﬁéé‘éﬂgwﬁ e ég)\é ﬁn%é‘hé;%fntgé r avs\n?ngs and in
whi ch | i khambdr e Thapasticle collectoradditidmally traludes a collector for collecting the fluid and

20  the collected non-volatile species at the second end of the process chamber. The particle

collector further includes a pump for pumping the fluid to the dispenser.

Brief Description of the Drawi

The present invention is illustrated by way of example, and not by way of limitation,
25  inthe figures of the accompanying drawings and in which like reference numerals refer to
similar elements and in which:
Fig. 1 illustrates a prior art inductive plasma processing reactor that is used for
processing a substrate.
Fig. 2 illustrates a simplified schematic of a typical inductively coupled plasma
30  reactor, along with a particle collector arrangement that includes a moving surface, according
to one embodiment of the present invention.

Fig. 3 shows a broken away side view of the particle collector arrangement that
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simlar elements and in which: Fig. 1 illustrates a prior art inductive

pl asma pxrrfiRséspy reactor that is used for processing gembdashdoai e Fi 9. 2
illustrates a sinplified schematic of a typical inductively coupled plasna
30 .reactor, along with a particle collector arrangenment that includes a
rmvihng ﬁidlhgéb(?ﬁnk o\&mrﬁt'mgccoﬁmgqaa?eemh rfignn bftlaépﬁeml ltm&ﬁiaat i nventi on. Ei g.
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- i nvention. usIr e |l fied. s pi cal
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ar r angefeadtor, along witing batdeis calei:toemdmlganemmanﬁ:cmsfaaﬁmxble B6ving slirfage,t 0 one

enbodi nent of the ention. 10 Fig. .7 shows a broken away side
vi ew of 3CARAINg10 pn “?—P°§B‘F ‘&{' ¢ PISSSALAVEINERt t hat - i ncl udes a flexibl e moving

surfeace, acqgg difews Kbiokén M@me%wofqﬁe ;sahmd%ﬁé&warﬂaﬁgeﬁm @n Fig 8

illustrates a top view of processi ng system which includes a particle
col | ect @ﬁlué‘?sraaﬂ?g@hsln?"mgﬁlffa% pegopding tg on¢ embastirentofjihe gresemt ﬂ%(elémnaccor ding to

one enbodi 5
Preferred %%(ﬁ &%&ng%reéfeéné}xﬁ%}g% gr:r]n Wi *ﬁki gsb@%gtg"g%:%ﬁl |n det a|I
W t h r eéreangement that wilizesa Mlemoenig swfdue,chccmdlngstotdneembddmaut ofithei | | ustrat ed-:
in the accoppanying drawings. In the follow ng description, nunerous
speC|f|Bre§f ng"ére set forth in order to provide a thorough 20
undgr st andi ng of the present |nvent|on It will be obvious, however, to one
skilledin the art, ~invention nmay be practlced WlthOUt
Detailed Des 3. In other instances; -well known

process st epghelpesént 'ﬁﬁkntﬂﬁﬁﬁll%%e'd@ﬁ:ﬁbbdhn@@ﬁﬂ iwlithiréFeiBhRQ6 a B preférred
embodiments thereof and as illustrated in the accompanying dra_.wx_ngs. In the following

* description, numerous specific details are set forth in order to provide a thorough

20  understanding of the present invention. It will be obvious, however, to one skilled in the art, -
that the present invention may be practiced without some or all of these specific details. In
other instances, well known process steps have not been described in detail in order not to
unnecessarily obscure the present invention.

In accordance with one aspect of the present invention, deposits alohg chamber

25  surfaces are substantially reduced by dispoéing a moving film inside a process chambér. The
moving film is arranged to control the amount of deposits that typically accumulate along the
surfaces of a process chamber by collecting and removing particles that tend to form deposits
inside the process chamber. Preferably, the particles are collected in an active region of the
process chamber so that a substantial amount of deposit forming particles are collected by the

30  moving film. Furthermore, when a predetermined amount of particles have been collected by
the moving film, the moving film is configured to refresh itself by moving the collected

particles out of the active area, and moving a fresh moving film into the active area.
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unnecessarily obscure the present invention. In accordance with one aspect

of the pre ention, deposits along chamber 25 surf
substanti aw rgg‘éced by di sposing a noving filminside g’eg@o@%@g‘ncham

The noving filmis arranged to control the anmount of deposits that

typicall [l ectin
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and renovi ng d'to form its “inside the process
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filmis cqgnfi dtorfresh.lslf V|n coIIec i cl es out
of thé ac@Whg W‘H‘éﬂﬁmﬁ gf’*yl h%dl%%‘% area. 5

Wc) 01/23636 Iﬁﬁ%ﬁmxﬁﬂa&%ﬂm eEtQﬁ”mrﬁés&ﬁ'xMenﬁdih?a deainpiyséhen of

particles that typ| cal Iﬁ,édepom t on the chanber surfaces _ can be
cont r ol | eRfovideddo regepesaty the moxing £ibm. The-cleaning agangement ivasrepges tp rempvatl® r educi ng

t he accu }@&érﬂé}rﬁ& FRRPE pt  of
particl en%:gg)nt an nat i on |%§vggﬁﬁgﬁcaﬁ{aaﬁbqg@eﬁ§j&{)@ﬁgﬁc£%’g ﬁﬁe process
shi ft andCetrdspandmglyosfieathedolisictel particleprs ramovediiom Seainyingdiims e froviag may be

m'“nl zed e t..or dry.cl ean a In
accord ancélg)fl\ﬁgl aéﬁ% %}d lg p ?dxxgp ﬂ{e éu‘beraéesaé ?gq?“ﬁwé H{t%e%%;ﬂggﬁl Lé‘gsgsl ng system
i's  provigsdtisted withgeaeraheval & newniovingffilinsare Milktatiadiylimtnatedr angenent is
arranged to r m)veth? | | ect ed partlclesfro the nmoving filmin a
non-acti ve regﬁ‘ﬁﬁo"é?m ﬁ%dc‘g RAONEHUQIIARY beiss lééﬂb’i%‘it?fdﬁ”;"s%ﬁ‘?%"r t he

col | ect edgpatiihEtrp@iRn! E?W?Qfégh?ﬁﬂgttgg R erkibA by bRedBIPGE4 0 i1 m

may be reused and introduced 1nt e area. By reusing the noving
film costumberefsuitable and kngwindepasiion mm&d&gmxﬁﬁww depasitienar e

be usaa | VIt PR PR chbhickNaf e (VI hnd 500 SBRR b BEH ' 50 0

of . exanpl @VD)sechasspwettering. Rurthtimore, theypresent us/eutmnmaarby ugekt lmanyrnfrzber of

oot dAe B B BB e B b B ey, ana

physi cal plag@retciRpOsidtiveidn e{cwglmﬁgtﬁdgmﬁalwah&ﬁéd 1egetivE ibntel@ingor e, t he
priesent invention may be used In an nunber of suitable and known

et chi ng JMRRIE) slectrqntyclolenrgsonpnss & a?ﬁ‘h‘ﬁm?eor dry etching, plasm
et chijg, reaCTFhMﬁ‘erkﬁlP G4 Ed?x&éﬂﬂ:lz&éﬂ't@t the%&&ﬂrﬁﬁ)ﬂéém%ﬂ@@ﬂﬁ%éﬁ@&ébw@ ion

etching (MERIE), eléctron f/c otron resonance , or the lik
reactors, as well as other suitable plasma processing reactors. Note that the above is true

irrespective of whether energy to the plasma is delivered through capacitively coupled parallel
electrode plates, through ECR microwave plasma sources, or through inductively coupled RF
sources such as helicon, helical resonators, and RF antenna (planar or non planar). ECR and
25  inductively coupled processing systems, among others, are readily available commercially.
Inductively coupled plasma processing systems are available from, for example, Lam
Research Corporation of Fremont, California.
In a preferred embodiment, the present invention is practiced in a high density plasma
reactor, such as any one of the inductively coupled plasma reactors, which are available from
30  Lam Research Corporation of Fremont, CA. Fig. 2 illustrates a simplified schematic of a
typical inductively coupled plasma reactor 200. Plasma reactor 200 includes a substantially
cylindrical process chamber 202 within which a plasma 204 is both ignited and sustained for
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20 Further still, it is contenplated that the inventi-on may be practiced in
any of t‘pgkﬁ:%gy‘f reactors, as well as other suitable pLps8R/HGRCESSI N
reactors. € that the above is true irrespective of whether energy to
the plasma is delivered through capacitively coupled parallel electrode

pl ates E.Jﬁgsﬁg%u&%@b&r Wte%@?éﬁeséﬂyﬁﬁ%\?rk-ﬁécettb beyﬁbessérz]zgwgﬁhvel y

coupl e ources such as helicon, helical resonators, a ant enna

( pl anamayrepnesentpfoa example, Egrmisonductor subsite tobe eiheds dapoditedraitheswiseg syst ens,
armong %}orlgsgd or.aa:%asé ?%@g %e%ﬁkés@@inﬁa%ﬁ%& Hﬁf)l y.: Additﬂﬂﬁff}t lpi’d:'ckéé coupl ed

pl asmaprocessi re aval rom: for exanplé, Lam Research
Cor por ahanber 202 B cenfiguted itk a substanitially vertical ghagfber wall203thes diaprbe formehe pr esent
i nventioon is fygq(ftiied i n,a hi%gr%"ls'.ty pl asma reactor, such as any one

of 1 he oM g5 sudh as e ipp

sactor's, which are available from 30
Lam Resear chiaSas pocabing systin Z00dumt incfles dn inducive doilies tutedra21@ si npl i fied |

schematic of a_typical inductively coupl ed plas reactor 200. Pl asma

" eact oNtepSEFed kel snd g smuRTign Pinons 213, el e cofEtss o DI IORES: 200
wi thin ggfnsbo:ﬁ RhE5i5218 ¥powered By B firfl RF pdthePdtlrct 054 i A Rshtdhitg nefwof® 01/ 23636
PCT/ US(SJ 41001 processing a substrate 206. Substrate 206 represents the

wor k- pi(ea ehavwn in&Fig 2de siswlily, thedlingtrations Coupling adudew 212 iy configyrpd o allgw
g oot tee GRS BITRE b York kil aSeieh Ao 86 inlrdFbhbrRes DL OBRTSC OF

pr oc es shamten 20% r Prefafablys conplifig windewl 212 ishiisposed betwaert subfttage 206randcal chanber

wal | 203 that may be.fornmed 5 froma variety of materials such as anodi zed
al uni n&mmﬁ%ﬁé?ﬁﬁ“ tWssi ng system 200 further includes an inductive coil

or antenna A1fs ifjéceR2es ByRehll providea wlithindhamber 202 pGasigjenbrzicvs 212, - whi ch
are configured to couple power to pll%fl ma 202@6 t enna é#g IS ﬁowered by a
first mfmelse@aﬁe@uﬂﬁewarp&nm %thgt gl uiicica feeasiierig. 2 to
sinplif &&%oyck#g&eﬁatrs;s &?Qgthe ElehtRt $0uEte Hatd G0 MR F-TndG&A fplaBinh 8ghidn0 al | ow to.

t he passage of t f F energy from antenna arrangenent 210 to the
i nt er i detween poupling window 21 and sebstrater 3067 dvitgmatively; 815 8RIcALS SRRTEE SMterials s .

215" o AR BE Fedtth B SRy oAl P ARRE 1OAT PR oA giEe | 1) ector

pr ef er dlehd/arthngglinde canplingdvitdvaw.i nner peri phery of chanber-:202 - and: i's

arranged for, rel easin QUS. sSour | . et chant

source gase g Oor By (g Sttxﬁ‘g’ ﬂ%s%a%??g é%‘“BP@{% ﬁ%ﬁ"ﬁ%%}"% hér%é? \%}\n/ecg%lgbc?(s)%&p%?an g W ndow 212

andyg s Ukahidkad16, Which isRbhfgundaittb ield Yhe subsrageadueing proeessing. eClmk 21 6 aiay .
represent, for example, an ESC (electrostatic) chuck, which secures substrate 206 to the

chuck's surface by electrostatic force. Typically, chuck 216 acts as a bottom electrode and is
preferably biased by a second RF power source 218 (also typically vié a maiching network).
Chuck 216 may also be configured to move between a first position (not shown) for loading

25  and unloading substrate 206 and a second position (not shown) for processing the substrate.

| Still referring to Fig. 2, an exhaust port 220 is disposed between chamber wall 203

and chuck 216. Preferably, exhaust port 220 is configured for exhausting by-product (e.g.
volatile) gases formed during processing. Further, exhaust port 220 is coupled to a
turbomolecular pump (not shown), typically located outside of chamber 202. As is well

30  known to those skilled in the art, the turbomolecular pump is throttled to maintain the

appropriate pressure inside chamber 202.



may also be reI eased fromports built into the walls of the chanber itself
or throug 0 head arranged in the coupling w ndo nost
part, suszv 36?%6 is introduced into chanber 202 and d*@ffﬁg{g@i@ﬁ a 20
chuck 216, which is configured to hold the substrate during processing.
Chuck 216 may : ;gr e )..chuck, which
secures subst r‘%g"%gfz‘gé% 3 arymg%gssgas%rl?p%g%‘{) ec??g%dgl force
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(not shown) for processing the substrate. Still referring t'o Fig. 2, an

exhaust pdiecropyrndinsutey! gassaclesulss (apdionatemal mrtontiined inpigg the plasma Rk 216.
Preferably, )ﬁg.ifﬁ &q%ct e.g.
vol atil e) gases %?"#23&5’ gl ng %‘r’%@g{éis@%g%gjghﬁ hag%ts%crg{ 220 i g °
coupl ed tﬁmmd&mnﬂ@mbm Fonempnpladhe Qttbbﬁrpd\m}@mdﬂmgcmmmut si de of
chanber .S kno to tho he art
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| InSI de chehai®er. BP#ay Rféﬂﬁnﬂ&JsaﬁeaﬁteaﬁlI v 0 mﬁhﬂn-%lﬁtﬂé tHreughtuat e 215
psasrra a progess gas is |r1 into er t a nj ect or :
Power!0i s Erﬂeﬁﬂ%rlf aap gpeliise ot &)gnﬁﬁ’ﬁ%fr({%“ w%c%g e ﬂal power
source  2figh Kaerils! ng.@wﬁil@ﬁ%'t&th&ee&ﬁleﬂﬁuthé‘&ir%“‘v@ﬁtﬁb@ﬁécﬁ@nﬁ?ﬁ@ber 202

t hr ough coupli ng wi ndow 212. Correspondi ngl the el'ectric’ field ionizes a

portion ommnméomqﬁ Procgushangher and therefore, dojnoh ve thesarae adverse effestiastbeit r al  gas
nol ecul es 0& ,P?'-I’ Qs) are contained inside the plasma 204. During both
etching an epos Ion, materials may be deposited on the surfaces of the
pl asma pr ocessﬁlgsgz &rﬁaﬂhmate iﬁcaccoedmcthnﬂ; oﬁerembedmiantb)fthnrpMmtxm'eﬁmnn;md during

et ching and, terial 05|t d de p0|t|onrra form
depostiy's Bt SIpraRaGPeRosts Wit 5 O eslaR R0 SSTORRERORS 6
mat eri al sydidiad spwév féﬂﬁdd;auﬁwb&saﬁgre\go ldéﬁdsitlﬁn bﬁrtamrgbrﬁﬂﬁx mé)prwees: essing. are

silicon oxyhalides, platinum (Pt), copper (Cu), ferro-electric materials,

and  hi ghchrmber; rtigle sollentor arangement R3fbippludes amaying sunface 282ithatis disposed ¢ |
vol ati | & BO&CHESs{BYmBE 200 Ul %c@%%f@@oﬂg&%@ﬁﬁdeﬁg@g%g‘gl A RoKind herefore do

ndt have the sarre adverse effect as t non-vol at 1 Figs. 2 &3
i | | ust r atisneriperipbery®f gronese chembar AReanditheyeforedsiexpoded tdhibe progessing i nvention, a

20  environment. Furthermore, moving surface 252 is preferably arranged to line at least a
portion of the inner peripheral surface of chamber wall 203. However, 1t should be
understood that this is not a limitation and that the actual placement of the moving surface

may vary according to the specific needs of each plasma processing system. By way of
example, a gap may be provided between the moving surface and the chamber wall.

25 Further, a portion of moving surface 252 is preferably disposed in an active region
254 of process chamber 202. Active region 254 is defined by an upper process area 256 and a
lower process area 258, which generally correspond to coupling window 212 and substrate
206. In most instances, active region 254 is the area where the plasma cloud is contained, for
example, for etching, deposition and the like. Correspondingly, a plurality of non volatile

30  species 260 and a plurality of volatile species 262 are typically present inside active area 254.

Moving surface 252 is preferably configured to collect non-volatile species 260 that
are disposed in active region 254 proximate to moving surface 252, That is, the moving

8



15 particle collector arrangement 250, which is configured for collecting -

and rendwya\gRe¥e- Vol atile species forned during processifigsooBio81 -
deposition or etching) fromthe process chanber. Particle collector

arrangenent 250 includes a noving surface 252 that is disposed inside

pr oces safasd e videbdsurtide\for ibnSidlatiRGBecied 2o bSadsbrbbd. PiERADLIOWHG ndpe @ portion .
of the |nner perlghery of process chanber. 202, and therefore is exposed to

t he provelatie spgcisp?2 dnipEeptact with mouing sirface %%%sgﬂ?@év@@eém is
prefer amn(mg%&ﬁea@ﬁ rda,inmf% u&ied'nsmmaﬁespée P g& @ﬁg' pheral

surface o anber wal However, 1t s hat this is
not a Ism&ﬂmwmnmmlaulh@mslﬁﬂﬁ‘qmmnwto Cb&nbdnevaﬁﬂw,mgdsurface may

vars aC&thre oIe?tsEﬁ!a%xb%P%&ﬁ 0" Gl Ple Jiﬁﬁib%r&‘&?ér%&' ét em By
ween

way ~of e pr e novi ng sur and the
chanber col\hd:ting of onleatne speclas Baot lirmtedaé thmauuvegegorr dralatisat E&Ihctxsg mﬁf erably

di sposed in an active re 254 of ocess chamqer Actlv regi on 254
et | ety B o FERYp Hers Bovste s Samete, of SR e SROSEOT R 50,

whi ch gfb Sulairaty. Kdébidﬂ@BOBﬁcdll@clgng foRSrokiRAp¥tics e a&sivauths bpedleStha06. N
on

nost instances, active re 4 is the area where the plasma cloud is

cont ai nweeld pypicallycoptastinate the purping prvngemens ot eliminatesy ddditionaliy, moving

Cor espgﬁlﬁbmz Qlﬁnﬁ da plurality
of volatile spgsé?lgfse %IZ ar%'*%({)}%ibga .yg%lﬁtédségﬁg I nsSi g%%it ?%%eg{rbea 254.

Movi ng procchsithe s@lsRate.s preferably configured to col l ect non-vol atile species
260 that ar dIS osed I n Xi mat e to movi ng surface .
252. That isﬁ rf?lv aﬁxgsgis/%%gr?@yﬂé‘l ﬂ‘fﬁ%‘fﬂ gﬁ??%?&e provi des a-
sulr fac lectfam)emm miraﬁrefe&b@pmvmg sﬁmcbesﬁde@mgedd tﬂhﬁfrﬁh&h&i yutofhen non- -
( 2dsor Y% HEa 2500 ORISR PGS ovhe8 8 PrtBie TR A BEIFESL SAlHERATBITNIF ¢ Speci 5
26445 CofpeGiedieade. Qghébom@lﬁd&%een%éﬂé@&ﬁn%ﬁ SVB B2abviNPhilate B525peci es 260
from adherlng to chanmber wall 203, and 5 therefore protects chanber wall

203 f roﬁ?ﬁmwaeg&ya@awmeasatw@mn@f Eoving guttace 3¢ oytiph active&egiio| | ecti ng of
non- vol 54 | Fhs%rfgget g%&ﬂz fahad
col | ecti ng @ ocC %%tﬁh l?‘\ggf%% S as 25\2%?&)Q%h'(rar}eexanpl e, coI :I ecting
may oc cthis rmannerthe buihhu;stbf doposits iwldgohambhe?@ubstbstantallym@gﬁddl ngly; :
col l ecting the non- eci S mould
typically c Sﬁ?ﬁ??’?“?ﬁ%‘iegﬁﬁg (ﬁ%tp? g’r?glgﬁg%u%?cﬁfca Aﬂn‘% a%gfergémgg%f tionally;"
nmoviong éxﬂt&mpfoﬁahto%’iﬁnla&m&rreg‘im ezbich ingpitdliylscactdtaoapfromhaetivecegiby - i nert to .
t he reafst \ée Saﬁje‘%' es d to rocess ttl,ee subst.r aé

4. By way of examp e, enon active region may be arranged to be below lower process

area 258 or entirely outside the process chamber. Regardless of the location of the non-active

region, the collected non volatile species 264 are removed from active region 254 and thus
cannot accumulate and form deposits, which may lead to particle contamination and/or
25  process drift. ' '
Furthermbre, the moving surface is arranged to move at predetermined times during
processing. The predetermined times are preferably configured to maintain a substantially
clean moving surface by moving the moving surface out of the active area when a
predetermined amount of deposits is collected on the moving surface. For the most part, the
30  predetermined times tend to vary according the type of pfocessing (e.g., etching or deposition)
and the specific process conditions. Accordingly, by moving the moving surface at
predetermined times, the accumulation of deposits may be controlled so that particle
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Mor eover, noving surface 252 is preferably configured to nove inside
process chanber 202. Mre preferably, noving surface 2 ' lgured to
nove in an‘gggjtﬁ“%ﬁ active area 254. Correspondingly, m%?#@“@?@lﬁ{eterm ned
anount of collected non-vQIatiIe 15 species 264 (e.g., deposits) have been
col | et &ty BRI WheS Hit oBRE atef roceSTVABrSiNE LAEHiGE sulffleiERAGRIAd 501 T DY
novi ng the saturated portion novi ng surface ut of active region
254, and by niioreoyerathe meyingsurfitce & poeferiably mowéd withoutajtesng thapee®S2 i nto acti ve

region 254...Ln hi s [ e build of Qsits.Lnssde.chanber 202 is
substanti M’t;]/onf 3&%8@"%%5’?55’ SHRECT si%aﬁﬁﬁmgaég}fe%éipggg#\hgﬁc% e speci es
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area 258 spciedRhd infbduce d cRhBoVIRE SIS Bytnot BRARERS the PRIOAS oA f.el he

| ocation of the non-active region, the collected non volatile species 264

are renp\REEPng yps pEpingciopaginptt I8t 23S, AP tingeseermd 2a% etgwible sehstratad f or m
deposi ts,ﬂn)(.;/ggl'1 8R%ke[j0 particle contami nation and/or 25 process drift.
Furt her nore, ? ecq?rg?/ilnng s?g'rface I's arranged to nove at predeterm ned tines
during procebsinagmbddimens; thel sowingsurfade Isicomfigusaddo moef eontinloysly durfiggur ed t o

mai ntai n_a substanti al | cl ean movi ng surface, by .moving.the moving surface
out o 1 EPCESTIBS spaliple themVing REtaes Hpves SuRE AT PiRe=BiBg S8PY 161

col | ect ednsefting B eub¥Bate fijo the chanteer, idpRtting b?rm@wagéﬁngm@l&&wr&iﬁ@ m ned
tinmes tend to vary according the type of processi ngé’g etching or

deposi t i ¢hesubsirate, femoviag tie;spbsirats, (e aad thrgyahout spluralitx g}’}b%f"’;ﬁiﬁ)?l,es'byynovi ng

the novi REgniblsRoRodhy the ViR Sirflct) ek dhhiiBe surkdies é&&dﬁmsﬁcﬁh}r REreeadeposi t's
may be controlled so % hat fpart Icle 9 WO 01/23636 PCT/ US007 41001

cont ani nand thus the aecumylation of depgsits ang qubstaptiallysliminated fiopytheisusfaces insidgithe | ng

surface i i.ninized. Mreover, the noving surface is preferably noved
vvithggt é’??cggrsiruﬁéggﬁe process conditions such as chanber pressure, process

gas flow, gasThimmuntsfideposits édiiected before Moaing ithe, movidgasugise dechiaflyg condi ti ons
are preferably.allowed tq remajn upchapged when the npving.5 rface is
movi ng 1 EOTREA Gy the okl arpumalation fogard deme prreiene bRl of Bhove
non- vol atpdvéhg sEifRe] Therefofd, inthik Srtibsdiment thevdlockp ¥f tAEmdvihg afifice BY not changi ng

t he process conditions, i.e., punping _up, punping dowy, igpﬁ)lutti ng a first
gas, exp@rafsrelly balanced;with the amownt of partiles being depostted to paintainp fiesh sueace e

| NCr 6@S €Gside the active area.

In another embodiment, the moving surface is moved periodically during processing.

More specifically, the moving surface is allowed to prolong for a sufficient amount of time to
allow deposits to form on the moving surface. That is, the moving surface moves when a
predetermined amount of deposits are formed on the moving surface. For example, the

25  moving surface moves prior to (or subsequent to) a specific processing step such as inserting
a substrate into the process chamber. In one specific example, the moving surface is inserted
into the process chamber, the substrate is processed, the non-volatile species are collected, the
substrate is removed from the chamber and then the moving surface is moved ouf of the
chamber. In another specific example, the moving surface is inserted into the process

30  chamber, five substrates are individually processed, the non-volatile species are collected for
five substrates, afier the last substrate (e.g., fifth) is removed from the chamber, then the
moving sutface is moved out of the chamber. It should be noted that the number of refreshing
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I n one enbodi nent, the noving surface is configured to nove continuously
during vao@f,ﬁgﬁsm ng. For exanple, the noving surface lﬁ§o ﬂ%ng all of

the processing steps, i.e., inserting a substrate |nto

i nputting a process. gas creating the plasna process!ng the substrate,
r emlow ngéététear@ﬂbsi Srbbses ot Shd thAtAROROdht ifveatioh B bl vmiddd bYWt r at e
cycl es
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pr ol ong aftoFiga 3Stsf1fms@aerstve?dremaédxﬁém§ bftRe iOving brfide, deRREIdhscevithf Or M on t he
noving surface. That is, the noving surface noves when a predeterm ned

amount  diffesens aspeets ofthe pregsahiaventiont he novi ng surface. For exanple, the 25
nmovipg surfa r ' cessing step
oot 9s oo fs TU ST « bid ol IR Hneh b0 Ry BRIz B8

n one specific
exanpl emqvagﬁim\fiﬂagnsm@owwﬂmmsepet:mfﬂmpres;nttm@nﬁamcess chanber, the

Subst r ariel BIREERATterhef 40 el o, ShicR SbRhey SRR . ovca

out of tntwmgtmfﬂ)ﬁmn4oztnamtﬂnaoussneeve‘mmammvmiomntpb«hnmahggaurface is

inserted into the process _30 chanber, f|ve s s are i d|V|duaIIy
processéham'?eﬁ(‘-!’aﬁépé)\ﬂ?l%ﬁyﬂféx% 496‘?‘1‘ 5‘9% SWERE r at es,
aft g5 t RededRid ﬁ&hﬁg fildd. eF&ategnost;B &ta)ﬂowsfa{emwﬂmm Qérnfifedigyarber , t hen
the noving surface is noved out the chanber. It should be noted that

t he nunmlmfvomwthﬁmcfwmzssss PCT/ US00/ 41001 cycles are for
exenpl ary pu éhs&%di‘tﬁaéa; E%abmeeéxea@ﬁve'ﬁ%f&??() cﬁm&%néd. ted by

only one or |ve su Etrat es t any nunb strat es y be
pr ocess @d uppsk progess hsa Abd and lowenpirepsss aren 4131 As gioving ﬂutﬂ/ﬁimm flowsi s

be 1 or maon et Had s G4l PPl B0l p SRS AR SRR D00

of depospdcies &iithat are proximate to moving fluid film 402 and transports them to a collector

416 disposed below lower process area 412 of active region 408. Preferably, the flow rate of
the moving fluid film is configured to be balanced with the amount of non-volatile species
being produced during processing to substantially reduce the accumulation of deposits. It
should be understood that the actual placement of the dispenser and collector may very

25  according to the specific needs of each processing system.

Furthermore, .collector 416 is coupled to a reservoir 418, which is arranged to hold the
moving fluid film that is saturated with non-volatile species. Reservoir 418 may also be
configured to include a filtering element that cleans and regenérates the saturated moving
fluid so that fresh or clean fluid may be pumped to dispenser 404 by a pump 420.

30  Additionally, a filter 422 may be disposed between pump 420 and dispenser 404 to remove
any additional particles (e.g., non-volatile species) found in the pumped fluid. Filters are well
known to those skilled in the art and will not be discussed here for the sake of brevity.
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the refreshing cycle should be determ ned so that the accunul ati on of
deposits is mnimzed. To further discuss the features o ' ntions
and their &'Mﬁ?ﬁa@es -over the prior art, Figs. 3 - 8 ili’ﬁ@p&aﬂ‘g&geveral
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As flexible moving surface 602 moves between first system of rollers 610 and second
system of rollers 614, it collects a plurality of non-volatile species 620 that are proximate to
flexible moving surface 602 and transports them out of active region 606 and typically out of
process chamber 608. In one embodiment, the velocity of the flexible moving surface is
configured to be balanced with the amount of non-volatile species being produced during
25  processing to substantially reduce the accumulation of deposits that tend to form on the

flexible moving surface. In another embodiment, the flexible moving surface is moved after
a certain number of substrates have been processed.
Furthermore, it has been found that when flexible moving surface 602 moves around a
corner, i.e., rollers 610, 614, a flex region 622 is created that tends to dislodge deposited
30  particles from flexible moving surface 602, Therefore, rollers 610, 614 preferably provide
flexible movable surface 602 with tension so that a substantially flat region 624 is produced
in active region 606. As a result, particle contamination produce by dislodged particles are
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Preferably, the fluid is configured to be a non-volatile, |owviscosi-ty and
| ow vol agbbidae flUid (e.g., low vapor pressures). Furpggiusotjdigorf |l uid is
preferably configured to be resistant to 5 the reactive species used for
processing (e.g., chemcally inert). In one enbodinent, the fluid noving

surfacesubﬁmﬁ{ag}ghﬁhgﬂdf,ﬁhmvémm a high vacuumoil. By way of exanple, a
silicone oil works well. Silicone oils are inexpensive and.readily
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be sloped. Furthermore, it should be understood that although the moving surface has been
described as moving from the upper process area to the lower process area (¢.g. vertically),
the present invention is not lirri:ited by moving in a specific direction in the process chamber.

25 By way of example, the movitfg surface may move from side to side (e.g., horizontally).
Fig. 8 illustrates a top view of a processing system 700, which includes a particle
' cbllection arrangement, in accordance with one aspect of the present invention. In this figure,
the moving surface is produced in accordance with the teachings of the invention set forth
above with regard to Figs. 6 & 7. However, the process chamber is rectangular having a
30  moving surface that moves side to side (e.g., horizontally). | Processing system 700 includes a
chuck 702, a substrate 704 and a process chamber 706, which is defined substantially by a
flexible moving surface 708. Flexible moving surface 708 is preferably moved around
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WD 01123636 PCT/ US00/ 41001 substantially elimnated in the active area.
Mor eover, i ble surface is configured to have thepsgy® rial
qualit i eswésgm’uréét ioned with regards to the fluid novi nlé surpg@gf That is,
the flexible surface should be fornmed froma flexible nenbrane that is
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chanbar . al s IS Aty adair SFmbEARH ifec® PO S p iRl A ek 1 kel
chanber. ofwscamdll4 whith is frmedat shereatraneaemt ext®fthe flexiblemivingssrfacecthe ani ng

arrangenent... eani ng _ar.r angenent. ;650 | refer | sposed out si de
of proc esg&gﬁg%%l}eerag %ﬂ‘&g‘,’s% -‘gé@%flﬁaevaﬂ%%?m?g&?%‘zb Y%%So Grat ed si de
652 of f| emintdietheappromiatiprésanes fofptosssing)e cl eaned while an unsaturated

side 654 of flexible noving, surface 602 can be . us to collect non-volatile
10 spebi es 620/ R0A TR Fom RS IOrre B thaseEseRLnYERLIT.ATioE JRmethiS AGTAREEES: o

regener at gyey @e\priol &€ By Wa ofSRatngl, tHe!pResht e ifoN phdidey b hd¢ g Rfack ¥hsfdgmOVI NQ
the collected non-vol atile species that are deposited on the flexible

novi ng s ufheshamber thatis amangedio splingt andiremenengn-yplptila seesien fromthe BrEgess | ncl ude,
but is nNokpahdidd t diane! ']gg‘iﬁ%ﬁﬂ Eeﬁé:ﬁst&uﬁ% ' renove the
deposits %hc?kdbﬁie@ds&ae%@?at ﬂﬁs{% e, polirshing t iéyrg&altﬁﬁflg?éé Sl goxg/\n&th a

pol i shi ngdepesitsiatang ithetside vy apd thereforepatticulatmaputachination is péduged; Fertbexithe at ed
siide with | ade .t hat dislodges the. deposit d the.  [|Jike. ccordi ngly,
Sha’ Ty Ry gﬂ‘ﬁr"?ﬁ%@’fﬂ&é““ﬁés oS oD s e b o R ot a1
Z}Oeﬁi esharnerﬁasedn. Pdrthef stitia tdnetastathat dme&h_dgiogesaiati)ﬁehmfhbﬂm mtm?/: ng surface.

though, the progess chanber is described as bei substantial ly,
cylindri cmsf‘ﬁag’_ncw_r P _ ?Pswd-m@,thqqffegtwggwdmg‘@ndm%%d t hat
the preseginstahty €Nt iAQBitiofall)Othe prestht intknlYn pkbﬁe%@ix%su?@wte&t pRfieRandf the
e hanb shape. may be

process chanmber. For exanple, the process chanber

t ri angul afhambersurfangs fram botharelutilsand norovalatlospatics. Sorvesrondingly atemal| | ke or
t he cha . Fur.t | t ood t hat
' homign. o HE tamndPbetaclfis TorpieR Sty vd MR 1 4 v e S fEbdRE R DO |

process avalatil¢ spetitsend longer cqntaots dlem, thisyaay redwpe costy dssociated with desipeings esent
invention is not Iimted, by noving.in.a specific.direction in the process
chanber . %’S&W&wﬁéﬁ? u_r’r‘ﬁv\ﬂ“ﬁﬁfggﬁ'f‘i’*fé’égwﬁ noPEFoltfsi de to
si de (e. Opresehftfrontiod ddstribes a why 6F mdkirig!a pr6dessAhSiabe? sé it the KMl f a processing
sy'stem 700, which includes a particle_ collection arrangenent, in

accor danceontipyonsly rréreshed.ar perpetuallyslean. cEusther stitly e pregsnt inventiop provideggr e,  t he

MOV N S Uyl REHIFA ol SRURLBcald dimbSwiltBBCRb AN allcRfy

i nvention set forth abové wth regard to Figs. However, the process
chanber ithe pl@gqsgingmngﬁions;w.r@amber pressure, gas chemistry, etc. Thus, increased

productivity may be achieved.

-

Note that although the preferred embodiment contemplates a moving surface without
a heating element, it is possible to employ the present invention along with a heating element
25  to increase the control of the chamber surfaces, By way of example, the moving surface
could be used along with a chamber heating system to further reduce the amount of particles
that deposit on the moving surface.
While this invention has been described in terms of several preferred embodiments,
there are alterations, permutations, and equivalents which fall within the scope of this
30  invention. It should also be noted that there are many alternative ways of implementing the
methods and apparatuses of the present inventioﬁ. By way of example, a sloped chamber wall

may be used in order to achieve a proper flow rate for the moving fluid film. It is therefore
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30 noving surface that noves side to side (e.g., horizontally). Processing:-

system ‘uhaggudes a chuck 702, a substrate 704 and pewuspwans: chanber
706, which'is defined substantially by a flexible noving surface 708.
Fl exi bl e noving. surface 708 is preferably noved around 13 WD 01/ 23636

PCT/ USQidefideld Hat theITolfcifig spperitea claitidbeiyterprada ds imludig allrsuctegltetativher s 710 and
a plurality of guides 712.¥5§f%gse of a,sean1714kgﬁgich is formed at the

ent r andRErARatons, and gquiyalents thin the, frus §picit mdseepe PrSERIRVEPROTe o | ect i on
arrangenment is disposed inside a vacuum environnent 716 in order to

mai ntain the appropriate pressures for processing. 5 As can be seen from
the foregoing, the present invention offers nunmerous advantages over the
priQr art. By way of exanple, the present invention provides a noving
surface inside the chanber that is arranged to collect and renove

non-vol atil e species fromthe process chanber. Correspondingly, the noving

surface substantially reduces the accunul ati on of deposits along the side
wal l's, and therefore particulate contam nation is reduced. Further, the 10
need for cleaning the chanber surfaces is elimnated, and therefore
substrate throughput is increased. Further still, a constant chanber
condition is obtained, rather than one that changes as a function of
substrates processed. That is, the effect of the wall on the process is
constant. Additionally, the present invention provides a noving surface
that protects the chanber surfaces fromboth volatile and non-volatile
speci es. Correspondingly, the material 15 that the chanber surfaces is
formed frommay be configured in a variety of ways because the volatile

- species no longer contacts them this may reduce costs associated with
designing a surface that resists volatile species, as well as, increase
the life of the wall. Moreover, the present invention describes a way of
maki ng a process chanber so that the wall is continuously refreshed, or
perpetually clean. Further still, the present invention provides a 20 way
for renoving harnful particulate fromthe process chanmber w thout »
substantially altering the processing conditions, i.e., chanber pressure,
" gas chemistry, etc. Thus, increased productivity nmay be achi eved. Note

t hat al though the preferred enbodi nent contenpl ates a noving surface .
wi thout .a heating elenent, it is possible to enploy the present invention
along with a heating elenent 25 to increase the control of the chanber
~surfaces.. By way of exanple, the noving surface could be used along with a
chanber heating systemto further reduce the amount of particles
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that deposit on the noving surface. Wile this invention has been descri bed
interns o | preferred enbodinents, there are alterat]

pernut at i oavso,sﬁég%gequi val ents which fall within the scopks'(g’?]ts%z)l}@l%
invention. It should also be noted that there are many alternative ways of

i pl ement vogath ainﬁg' ods and apparatuses of the present invention. By way
of exanpl e, att]gs1 ope H%’hanber wall may be used in order to achieve a proper

flowrate for the noving fluid film It is therefore 14 WD 01/ 23636

PCT/ USOO 41001, intended that the foll.owm ng appended clains be, interpreted
as incl udﬁhg aﬁlsy%ﬂ%ﬁorgﬂcﬁ’“&??@ﬁ trate JEng,fPREss Eaé’_,saﬁlﬁﬂbf%‘ﬁﬁi%?é%s_ as fall

Wi t hi n t heystenmufonaing volatileaskd Aereytatits spbdi€s dUEBS S prodRdsY, kfdsubsttatd 5 | 1'1 WO
01/ 23636 PCT/US00/ 41001 What is claimed is: 1. A systemfor processing a
subst rat e PIRSPE YAREWYLSWES  sai d substrate processing system forning

vol atil e and noprm¥al stahdber Wiles WhRh | ) Pg‘rf&ﬁ‘ lys lofla Elg strate 5
processin _systgrr% conprising: a pr%‘ggs cﬁg%g rw ?ﬁ’%ﬁlﬂ%{ﬁcg% sal P
processi n§eing condigured faapclosesaid spbstretessidpirecebrshamber haxjngaetiambersarfadeo encl ose

sai d subs o?n&tet%%%iﬁs&ﬁsﬁﬁtﬁ,ﬁa%d‘:ha”ber having a chamber surface proximate to
sai d substrate; and a chanber surface protection arrangenent configured for

shi el di ng sai da chambercerficegrotection sredngemenn cotfiigared Fo? shigitiap e6id hafasegorur i Ng
sai d ocessin i d _ch er, surfac rotecti, rrangenment including: an
adsor (l{ng P???%é%?%s"gﬂgs Bﬁ‘?ﬁldf“flw ?ﬂ‘ﬁ%‘g‘?‘l’és"éﬁ’ %@&EHJ%F PEROR ocess
chanber aagangerhédt dgluditlgt y adj acent to said chanber surface, said adsorbing

filmbeing configured to prevent said non-volatile species fromcontacting
sai d chanber surf a@ adsgrhing fiims saidadserbing &iln being Bisposed insidesaid prbeegoor t i on of

sai d non- vkt 4l SM%ﬁﬁg’eatgfa?%“}5%%%9@@%‘%%&3%@%?%%#&%%& d adsor bi ng

filmfurther being arran renovi ng s on- V@l atile

speci es f capfigerad tb prevsotsid nohanlstile sp@ies Tiom contasting asid cimmtbeeasfacg agly/ st em of
clai mgl V\Q%géﬂo %&iogb 9%&519&[]]901'&&1' oF said n3n-Volatile gpecies that contact said

adsorbing film, said adsorbing film further being arranged for removing said adsorbed non-

volatile species from said process chamber.

2, The substrate processing system of claim 1 wherein said adsorbing film is a moving
20 adsorbing film that moves prior to, during, or subsequent to said processing, wherein the
conditions of said processing are allowed to remain substantially unchanged when said

adsorbing film is moving.

3. The substrate processing system of claim 1 wherein said adsorbing film is a fluid
25  adsorbing film.

4. The substrate processing system of claim 3 wherein said fluid adsorbing film is a

moving fluid adsorbing film that moves prior to, during, or subsequent to said processing,

wherein the conditions of said processing are allowed to remain substantially unchanged
30  when said adsorbing film is moving.

5. The substrate processing system of claim 4 wherein said moving fluid adsorbing film
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20 adsorbing filmthat noves prior to, during, or subsequent to said -
processiwgor sy € N the conditions of said processingperpsssrgpred to

remai n substantially unchanged when said adsorbing filmis nmoving. 3. The
substrate processing systemof claim1 wherein said adsorbing filmis a
fluid Reveadstinhbidty thicuBhouf'said PBcessiRpior@hsvelRhia a8saied SoR VolhfIspdeics! ai M 3
wherein said fluid adsorbing filmis a noving fluid adsorbing filmthat
noves piem said process champer dyring spid prpgessing: o sai d processing, wherein the
conditions of said processing are allowed to remain substantially unchanged
30 when said adsorbing filmis noving. 5. The substrate processing system
of cl aifn 4 Vitkesulistrats prodessing systent of dlaimAdwterdin sajd mpving flgid atisorbing film

LT i 1T i | " 1 WO 01/ 23636 RPCT/ USO0/ 41001 . ves conti nuously
i SugHs ol id ek e did SRR, el e TR S o0

f r om s adadsorping €ibm $s allosveid ey floislomppsakichambereasi Ng. 6. The substrate

processi ng systemof claim5 wherein said noving fluid adsorbing film 5 is
in contact with said chanber surface during said noving, wherein said

novi ng 7. Ui tThe 86kE@4te plideskink Systein o¥f dlSAvHeteid éﬁ%@hﬁé&&uﬁﬁéeﬁx&@éﬁher surface.
7. The substrate praocessing systemof claimb5 wherein said chanber surface
pr ot ect%ﬁgﬂ%@m@ﬁg@ﬁﬁ‘ﬂ'ﬂd"ﬁiwt her includes: 10 a di spenser for dispensing

i i fd 110 : y " . f a .
cheilber o Pspeitebfie Bkitaiile bid Fbfthe BUSIANI Hint o b Bhinfl e Gy SELC L

fi | m atofsaid shammher siirfage;andecond end of said chamber surface. 15 8. The

substrate prg i emof cl.aim.7 el en sai.d, noving fluid
adsor bi ng f icﬁﬁne%?osr ?%i°§%§°rr‘m‘é‘%5“‘%§5‘°§‘5$ @“‘8.5*2\'%2‘?{2%@@.5@%5‘93‘%3 ¥ adsor bi ng
fil m i sendlof siidchainbef suefaceal ong sai d chanber surface of said process :
chanber. 9. The substrate processing systemof claim38 wherein said chanber
wal | protection 20 arrangement further includes: a punp for punping an
unagsorged MR sitEtratt hidicébsin Sydte SXGidit 7 WHeRiP Fhéh AdIRGASEAuid adddrbigd'® .
substrat e processing system™of. claim3 wherein said fluid adsorbing filmis
film is dispensed by said dispenser said moving fluid adsorbing film is allowed to flow along - Y

said chamber surface of said process chamber.

9. The substrate processing system of claim 8 wherein said chamber wall protection
20  arrangement further includes:

a pump for pumping an unadsorbed moving.ﬂuid.adsorbing filmto éaid dispenser.

10.  The substrate processing system of claim 3 wherein said fluid adsorbing film is
substantially resistant to said volatile species formed during said processing such that said

25  fluid adsorbing film blocks said volatile species from passing through said adsorbing film to
said chamber surface, and prevents said volatile species from adsorbing into said fluid

adsorbing film.

11.  The substrate processing system of claim 10 wherein said fluid adsorbing film is a low

30  volatility and inert liquid.

12.  The substrate processing system of claim 11 wherein said fluid adsorbing film is .

17
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substantially resistant to said volatile species fornmed during said
processi ng such that said 25 fluid adsorbing film bl ock ' atile
speci es f%ﬁ?fﬂ%@i ng through said adsorbing filmto sa&ﬁ%ﬁ%@b surface,
and prevents said volatile species fromadsorbing into said fluid

adsor bi n%afi | m., 11. The substrate processing system of claim 10 wherein
said flurHe8%¥ ¥ bing filmis a low 30 volatility and inert liquid. 12. The
substrate processing systemof claim 1l wherein said fluid adsorbing film
is A7 L Ly 12232 v e ap prplox G LMS Q1/ 23636

PCT/ US00/14100 %G%th%mceéﬁwg. sygtem of plain }, wherpig said 5458@83\&%@8% SRIEn of claim
| wher ei Ragabifls Agtigorbing filmis a flexible adsorbing film 5 14. The

substrate processing systemof claim 13 wherein said flexible adsorbing
filmPs a noving flexible adsorbing filmthat noves prior to, during, or

subseque to | l: | L tal | cessing
are ol onty ¢ 0ehBePAARERS b ma LR ViAol REORE ool e 010
adsor bi ngndvingflexiblewadvorhing fild thhGmovels prienth,sturiag, or pibsagess tiosgidpyredessingpf ¢l ai m
14 wherein said ch er | _protectian rangengnt further includes: a
conveyi o e Fotahenteh R eedteing Gtr aled biE “igesely HiEnaeh 1 o &
first endvheffai®mioting beliddsorbing fiRCR nid¥ing. Second end of said chanber surface.
15 16. The substrate processing systemof claim 13 wherein said flexible
adsorbing filmis substantially resistant to said volatile species forned
during saisd PrRC&DStASrotding Habm RbItim 14 WHerdth SiddRRbA! Al frothdlioR! OCks sai d
vol atile species from Sassi n%gt hrFoughmsai d adsorbing-fil mﬂrdt,o sai d chanber
sur f ace, agaugementfurthes includes: vol atil e species from adsorbing into said
flexible 20 ad | N M| .. DSt r | of claim1l
wherein said Za(fg%?e%ilnﬁgys}elmfr%Im?xgg%ﬁ?g%?@%heﬁﬂg a&)w%%?gsfﬁ{n%uﬂﬁ;féﬂd

of said chamber surface to a second end of said chamber surface.

15
16.  The substrate processing system of claim 13 wherein said flexible adsorbing film is
substantially resistant to said volatile species formed during said processing such that said
flexible adsorbing film blocks said volatile species from passing through said adsorbing film
to said chamber surface, and prevents said volatile species from adsorbing into said flexible
20  adsorbing film.

17.  The substrate processing system of claim 1 wherein said adsorbing film is configured
to cover substantiaily all of said chamber surface.

25 18.  The substrate processing system of claim 1 wherein said adsorbing film is a thin
adsorbing film.

19.  The substrate processing system of claim 1 wherein said chamber surface protection
arrangement further includes:

30 a cleaning arrangement disposed outside of said process chamber, said cleaning
arrangement being arranged to remove non-volatile species that were adsorbed on said

adsorbing film during said processing.

18
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to cover substantially all of said chanmber surface. 25 18. The substrate

pr ocessi ﬁ%ég m of claim1 wherein said adsorbing fi bfyiuSeefadedi N
adsor bi rYgah m6819. The substrate processing systemof ¢ a|§m 1 wherein said

chanber surface protection arrangenent further includes: 30 a cleaning
arrangenment di sposed outside of said process chanber, said cleaning
arrangenent being arranged to renove non-vol atile species that were

adsor b@d- onThesubstraigiproedssing)systemraf glaim kY wherein spidadsoshingifjlm 8euséd 1 111 1111 1
1111111 . L 20. The substrate
process?h%gsaéd;ns?glgr&n&é*e%%sm 1 gﬁgr@%rgég%ﬂ%’l ng filmis reused after

said non-vol atile species are renoved fromsaid adsorbing film 5 21. The
substrate processing syst.em of cl.aj n erein.said substrate processing
sys?emaﬁs 2’8%%,??? aﬁ@ﬁ%?%?gﬂf%@égg% &Eﬁﬁ‘?ﬁ?‘ds tratq RROCESSHE SYSHMIS by ocessi ng
syst emaGEmitbidudior probessiag reactat.d substrate processing system is a plasma

processing reactor. 10 23. The substrate processing systemof claimt
wherei n said chanber surface substantially surrounds said substrate. 24.

- The sub3t r affRe fIbGFRSSOESsi . o Herle Qi | chanmber is
a 15 substantially cyli rﬁ%ﬁﬁ%&%‘?&gs Chgﬁﬂ%&sﬁb%ﬁ%{g S ??‘gte
pr oces 4% :1PJasMANreqesHE 1€A9rm 1 wherei n sai d chanmber surface is a chamber
wal,) that encloses a substantial portion of said process chamber. 20 26. A
reacti on chanber for processing a substrate, conprising: a process chanber
havi ng 2an aThe snbstratgprocessing systemwificlaim $ siherejirsaidechambey siufacp subsantally on sai d
substrate; agnd., ving fil mdisposed inside said process chanber and .
defi ni ﬁb"ﬂ’“g%ﬁqa%ﬁgtﬁfe'the i nner periphery of said process chamber, said
nmoving filmbeing configured for refreshing 25 itself by noving in and out
of said actjive region. . -

24.  The substrate processing system of claim 1 wherein said process chamber is a

15 substantially cylindrical process chamber.

25.  The substrate processing system of claim 1 wherein said chamber surface is a chamber
wall that encloses a substantial portion of said process chamber.

20 26. A reaction chamber for processing a substrate, comprising:
a process chamber having an active region within which said processing is performed
on said substrate; and '
a moving film disposed inside said process chamber and defining a portion of the
inner periphery of said process chamber, said moving film being configured for refreshing
25  itself by moving in and out of said active region.

27. A method for controlling the amount of deposits that accumulate along surfaces in a
process chamber during processing of a substrate, comprising:
introducing a moving film inside an active area of said process chamber;
30 collecting a plurality of non-volatile species on said moving film; and

removing said moving film from said active area of said process chamber.
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27. A pmethod for controlling the amount of deposits that accumul ate al ong
surfaces in a process chanber during processing of a substrate,

conpri si ngwoiene3seeluci ng a noving fil minside an active aPEEHUSN/AWE d process
chanber; 30 collecting a plurality of non-volatile species on said noving
film and renoving said noving filmfromsaid active area of said process
chanber. 28 | A parti¢le kollectot for covitdolling tHelac¢umuldtibn ofSlcp@dits Alo2888fcE@RideSO0 41001

28, A DA L bl GRS Alse bR LALLLOS SIS SEHIMALLAN, Shatlenosits al ong

surfaces | a process ch essi ng reactor
used for psrmﬁfngi ng a substrate, conprising: a process chanber having a

first end and a seco %a .sai roc s cha e| n def ined and
encl osed by a‘bﬂ%‘??ﬁ% grihaving g fifst epd Ff‘eﬁ ‘?f@“‘% d chamber
~wal |, ssai geffred infll dagloSd vy gwmt o collect a pI ur aI ity of non-volatile
speC| es for rred dur| n sal d processi ng when said fluid flows past said

charber vvaII d for flowing op s#id chagnbsmwall, 4id;fluid heing gondigpied & end of
sai d procgs Uﬁ\mofﬂ& DIt $p Q&és%rx%ﬁrdu&% sh@%dc idn %Mh&kd%@msa' d

collected non- |'e species at sal sal d process chanber;
and a punpast sid ghampérwallsai d fluid to said dlspenser. 15ii 1illl ¢cLs 20

a dispenser for dispensing said fluid at said first end of said process chamber;
10 a collector for collecting said fluid and said collected non-volatile species at said
second end of said process chamber; and

a pump for pumping said fluid to said dispenser.
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